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(2) 



gatcis^T. mess*!;:, mmmmt, t-z^h* 

HiTSB U y \s y > i h ^ > v X * CD y - h £ ^ t£ ' J 7 U 

n i t -r * 1 * fc 2 gee © 
^^sb« 

[»*JH4] «*©B##fr;fttf5>JfcKBaftfc*jj* 
SSlCfc^T. H(ft5B^#»C, ELSfi, ELlfl: 

m^m^mmznzy- bjE&mmzfecxwmzm 
b7>i?z5><D'f-hizm®Tz,m\z, mzm&ELm 
i te^w^^gg, 

E LRU h 5 >y7^®y- h ICfly&Snfcffi^Srffift 
[0 0 0 1 ] 50 



[0 0 0 2] 

[ft*c7)i£ffi] ifi¥« «#i*1fefc*jNSfi. 0JAtfSS« 

[0003] 015 \z'&&m\z%z>m&%.^$kW<D- : ». 

[0 0 0 4] «fi&i4g« ±k, y-hffi#«l 

5 1. KK >B*R6 1 t^XSI/TMSnt* 
0. *©XSffiifi8KPi«*M85 1. 6 l i:«^snfc 

t> mmh7>vx?*TFT tm-f. mmm^TFT 

7 2CDV-X 1 1 S i$mg> a 2 1 Wil^m@8 0 
[0 0 0 5] H^«ffi8 0©«JE£ 1 y^—)VV- 

^©Wib^S 8 5 8 6 HHifiStRT F T 7 

2oy-xi i stc^sn, m%<DmMs i \z\t^ 
*wm\z#m<DmiiLtfwm-2rtT^z>o 

[0 0 0 6] ZIT', y-HB**5 1 Kii56«^ (H 
**fflHlSn*t, ilMTFT7 2lit>tt 

iS^««i8 OJce^^nst^Jc, «i!)8S8 sicftft 
[0 0 0 7] i:5t, h*H>HtiS!6 1l:AASn 
[0 0 0 8] 

-fAisittrtCDA«»«**B«snTv>fcfc». wm& 

2*lCtfc«LT18ftlUTbS'5. 
[0 0 0 9] a*©#5U»C*tit:LTDA«»»* 
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-ess. LfcAbT> '&&<Dmghm7*&m-eimm<D%. 

[0010] 

Lfc»Ht«*T*snfc ! b©-c*t), **©H*a«fr 

mmnmt, rv^wfi^^wti^HH 
>mnmt. f-bmnm^mf&zftzf-bjE&m 
mzfcVTw%&miR-?zmmm&b7>i?z*t. m 
$mmm®. h?>yx^ ^mvxmm k u-r £ x 

m h 7 >S>* * K <fc o TMBEtffi&ffilBBJRftff 

nwc. WEn*«s©«ffi*aiw^r * y 7 u ? -> 

tc ffi^t * tts&r s y- h ft n& \zmm v tt z. t 
[ooi i] *^»*«j«fc:«kn«, ■JUScs^Tfy 

SilitfpJflBtfcS©-*?. B*W©H2ZIIlB£fB#fc:fc 
[0 0 12] Se>JC, 'J7U^V3. h7>yX^©y- 

h & m r y ^ u a h y y *jt> 9 tm-t % mm izt&& 

«#£{JH6T*y-h«*»KS&ttLfc©T. 'J7I/7 
->^l h7>v*7.^©$iJffll<i^«l : £»J^T-#-5©T', ^© 
#B*K*£«/M-*c:£a*TS*. 
[0 0 13] 

mw<Dmm<DMm wz, ^m<Dmi<Dmmmmz 

ltt, JBl©£J6»ffi£«S»*8«©lHlB&BIT&5. 
HK^HT, IK#©fca6— 0©H^gi5©^<l:^LTti-5 
*PR©a*8«"C«Cl©H***«fTRtf?«IK. 

[0014] «e^f±s« (^F0^) ±©-*ffi]iiy- h 

5. y-HI^iRG 1 t^Ht-^^^tCS^Wh'U-f > 
flre»6 lflflEK 3 nTlr>*. K U-f >m#«8 6 1 fc 
tt, xv^;H!5t;#ffi^©#t'-y htC^T^x-^*^ 

^JfiJMB-ettT^^ttffcff^©^ hgcte3 try h 

sz:t»c«ko, $e»n#iiggs©a*^pitgT-fe^„ s» 



(3) 

[0 0 1 5] BHiS^ l-7>v^^GT0~GT2(i. £• 

h 7 > y7 * G T 0~ G T lit l^f n fc N ^ * * )VW<D 
TFT (Thin Film Transistor) T$8jj£3nTl^-&. Si 
maj?H7>v7.^GT0~GT2©Sy-hlC«y- h 

«H^a5? h 5 > * G T 0~ G T 2 £ 3 b T# * & * 

£fc&©£ftiit^C0~C2;W&^£ftT^-5. 
[0 0 16] ^S^^C0~C2©^ftfI«5 :; > J iS';U^ 

»Ttetry Hcajs-rsfcsa^co©*-*-** 

U2C, a±{it*-> Hc*t-r<&e**^c2W;tF»4c 
©^M^-e-n-^nw-rs. ^©J:5^»ffl©fi*^ 
ttfr*fc»{ctt. &§iff«c. ^ft*®©*f[6]ffi 
asiEx5A\ «a«aw©E«*SEAn««ki». 

20 [0 0 1 7] ««flE2&h7>v>X*TT0~TT2W:, fS 
H>2 1 ©H^*@8 0 tiS^S*?h7>> ; 7.^GT0~ 
GT2£©Mfctt!*SftTlr>*. ffcfc^. m^fcit b 
7>v7,^TT0~TT2©y-7;iiia^m@8 ofc^a 

[0 0 18] l^eih7>yX?TT0~TT2(l H 
-fn ; fcN^^^;Htf©TFTT«lBK$tlT^'&o dtie) 
©«^e^h7>->*7.^TT0~TT2©y-h(C«X h 

D-7*flf^»i i***aic»i«snT*o. xhn-7 
30 wsTB^ac«»anT^4. mffi&mbyyv 

7.^TT0~TT2»i» X h D-7fI^ S T B 
;unSffe±*^©lrj$:i;T, ±JzEbfc^S^C0~C2 

ia*«a8 o ir«xv 5 ^;^^m^D0~D2tc)$;(; 

[0 0 19] 'J 7l"y>i h7>vX^RT(JiS^«ffi 
8 0©«EE^BT«©«mVsclC»]ffi{bT-5fc:Je)© h5> 
yX^T^O, fOKH >(i@isitttS8 0 (C, -t©V 
40 -Ztt*ffiVsc**«l&Snfcffl«{b*BEI9l 2\Z. *<D 
y-HiU7!/7ya(I^RFH$MLT^U7l' 

fRFHiVW i^^jU'\az:^±*^©ic^i;t^->l-, 

j®^«S8 0©«ffi$:BffiVsclC^«8|g^-r-5. 
[0 0 2 0] ^L'-yya^yy^i'RTl: 

<t?t, s^«S8 o©miE^«!]^<b$n7c^ii. m?^ 

eMh7>vX5'TT0~TT2*^>lx, i^ti8 0 

ii^S^co~c2ic#ffl$nfc«#^tt$&$n*o z: 
so mi j: mmm®8 oizitriSfjivk&mnDQ^Di 
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(4) 

5 6 

[0 0 2 1 ] Z.<Dtg<DWmnifc8 0©tt)EVpix£;fc [0 0 2 2] 

#3. x->*^;i/S*^fs^D0~D2©«>ISmJE<£rVD. tt * [ft 1 ] 

C-Vd ( Do + 2Di + 4Ds ) + Clc -Vsc « ( C + 2C + 4C + Clc ) -V,™ 
[0 0 2 3] d©jS«fc9, Vpixte^iSTgSnS. * [ft2] 

[0 0 2 4] * 

Vpto - [ C Vd ( Do+ 2Di + 4Ds ) + Clc -Vsc ] / < 7C + Clc ) 



[0 0 2 5] ±misfzWt&m*giW<D±{*mrfL$: 

m 2 fttfB 3 6#m u^smwr*. 
[0026] sss*^^a«^ns*siiue* » 

[0 0 2 7] H2tt. *X9i*AM%9©lftJIXj*8ft 
C»SLfc»£©— WfcjRTBB&HT**. 0 1 \ZijkL 

tzwmGs i \ tmm<Dm%Gs i 2, GS21, gs 
22, • • &ftR.tfmzmwznT^z. fix, iff 20 

@©1IGS11, GS12, • -l:tt, U7l/y>a 
flfRFHl, 7hn-^STBl. £Sff^G 

1. HJJ«fl;fflO*EEVsc**ttl6SnTt»*. 2ff 
IC9ISGS2 1, GS2 2, • • 'J7l/-r>a 
ff^RFH2, X hD-7{f^STB 2, 

2. «D»Hfcffl©*ffiVsc##l&anT^S. 

[0 0 2 8] x5^;M*ftte^D0~D2tt3:*©{3*tiS 
6 0l;:tttt£n«. *LT«Hfl«lC, (t^OOicDT 1 
v*;M*«m^D0~D2£-y->:7*U>^LT, KK> 
fi^8 6 1 tft«nir>7'U >^h7>i^X3'SPT so 
1, SPT2- • AW6nTlr>4. it>yu>^h7> 
v'T.^SPTl, SPT2- - toy- HCte, ->7M/y 
7.^ 2 0*^©U->yU >^/WXd*tfcil&£ttT^£. 

[0 0 2 9] ->7 hUv'X^ 2 0tt*¥^P-yi7CKH 

7°u >:/A;u7.£ffr&-f -5= c©u->yj >yA^7.© 

$.*,±tfQ\zmCTD->7V >^h7>yX^SPT 
I. SPT2- ■ tmX\Z*>L. x^^;H*«lfs^D0 
~D2Sr-^>7'U >yUT, HH>fflf«6 1l:«» 

[0 0 3 0] 0 3tJ. *%9!&ttJG££!©ilKa3;i%&a 
BST-So xv J ^;U^ti^D0~D2«3*©ffl^|g6 0 

icra^tiyssnso -e-LT&?ijs(c. ff^jniw 
D0~D2Sr7^7 c -r-s>^i©7^5 L iHi8S2 5a<§s:tte>n 

[0 0 3 1 ] Cl©7^7 c lHlS&2 fi^6 0±©x 
v 9 JVmmm^ D 0~ D 2 £ it > 7* U > <7"A JUT, K Jfi G T 



cttk^t.^- h 7 h bfc-y->7°u >t*a 

[0 0 3 2] mi<D^y^^2 5t«j#Snfcr^ 
;Hft«f3^D0~D2tt, -*3PJWW*7«»=*4T-&IE 

^n. fi^t >ft^6 i izmmizttitiznz, 
[0033] )k\z. ±j*ufc*rit©*iia*s«©»f^ 

5 >^EI£*T. 01 IC^LTcH^GS 1 1 
TSl*£fTO»££#;iS. £-f, SMfGl, 'J 7 
l/7">ifl§R F H lSt^X hO-7I^STB 1 «P 
■7-e*0« ®^S^h7>v ! 7.5'GT0~GT2, U7l/ 

0~TT2tt±T*7l/TH4. IWWe^SM^G 

[0 0 3 4] T-Si. B*a«h5>^X^GT0~G 
T2*»:*>U ^v^;H*^fa^D0~D2©#h'-> Hd 

iscfcaffif^ft*^ co~c2ic*tt^n*. x 
sa#«»ciii^-rnT^<. -tj. iRiiufcaTttesi/'W 

[0 0 3 5] 'J 7l/<y->3.ff^-RFH 1 d*A-f 

tfi:-6±***t, U7l/7>'3.F7>y7^RTA5t> 

^©«/£v S ctc«gwfb$n^>„ 

[0 0 3 6] #»C. jt*fi*Gl3&«SL%T*«0, B*a 
^h^>>?7;^GT0~GT2*^7-r-&„ Z\tl\z£0, 

mmma b ? > $ g t o~ g t 2 1 m^eai h 5 > v 

7s^TT0~TT2©^7j* i ^-7-r-5©T% ^ft^^CO 

~C2«-n#Wirttawtrittiz:r'5o ^tr. 'J7U-r> 
ift^RFH^n^jciST^-gxi:, U7Uy->3.h5 
>77v?RTW7n. ^niCiO. 11118 0^ 

[0 0 3 7] •€-©&. 7. KD-7fl^ S T B 1 riVW IC 
5i*.±^0. «^teiih5>^7v^TT0~TT2*i^-> 

-r-5. tst. ^ffi^co~c2ic#Q^n7c«?^ti. 

«^Kiih7>v7.3'TT0~TT2^iibTia^«a8 

oictti^^n^. cinicio. ifcn 2 1 ©a^m@ 8 0 
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ic&x-:^w&«^Do~D2Kft>i;fcmm, -rut>*> 
[0038] t±&. ±mLtz'mi<DmfaBm\t. m&u 

rjCELi8»h7>vX*TB£&*3££{;:<fc9. ^© 
S*. &>T\ZWtW-?Z>m2. SB3RrjeSf§4© 

[0 0 3 9] *^BSffl^2CH»ll:^5«^ 

2©iii6»»K«*«*Sjj?8«©iiii&BiT»a. miz 

*3(,vT\ ©¥©£«>— 0©Biii8B©*£jrcbT^5#, 
HIBO*wS«-CttJl©H*«*«fTRr/5>HC. VMJ7 
?7*C»*IBElSnTl»5. *S6«S»i8T?tt, 3* 

#1* -f 7 S W**7 7- n y*flM3# AO bT lr»* 

[0 0 4 0] K\z. ±^bfc&fiE©i£J|gjj*§£fi©l&fe 
1 £Ht*iC. t*>^;U!**«^D0~D2*« K 

u-omnme wzmijznz. -toibfm* i ©mis 

[0 0 4 1 ] «#«J**>f 
■y7SW©«9&*.fc:J:D, 7^-n^ift««^A0**3 

[0 0 4 2] ~©i§£\ ij7Uy>ai^RFH«gl: 

T0~TT2tt#lC*>UT^*. £ttfl^G 1 
8NB]. /Wl:fi4±*it. H*a«h5>5>**GT 
0~GT2*«*>U TT-P^Bfc&ff^AOIC^bfcffiffi 
*Wb2 1©®^«@8 OKflMSStl*. ffcfa-fe, 7 

IT, «8**C0~C2tt*llj|*S8 5£bT«*. B 
^Mh7>yX^GT0~GT2(l h7>yX?7 2 



(5) 

[0 0 4 3] *K. *£lS<D3 3a3llSJ*£l;:tt«8;i% 

*5^T, ffi^©7c«e>2 0©B^8P©*S:*bTt»-5^, 

[0 0 4 4] *&KJ8ffik:tiiS&*&att. Sg 1 ©^16 
b-f 7-7 h*ffi*ft;bfct>©T* 

io ~TT2ttB*a#?h7>-^^GT0~GT2***7l/ 

fettle, -^wm*>-rntf«fc^. «^e^h 

7>v7.^TT0~TT2©y-hS:*©ff©y- 
»5 2t»«L. zgS<f^G2£#M&T5<J:?tIbfc. 
[0 0 4 5] cni:±0. t«eih7>v7?TT0 

-TTatnnp-rftfcftoxhn-^fli^i isHy»-r 

*dia*T*S©T. ^©#«S£MMfcT3-<!:/&*T 

T^tt-zKTJUlW (j£S«^G2a*/vr©8ira) *£tt 
*>U f©Mt7l/tti7fl)T, ^ft*^C0~ 

20 c2tt»i&eatuTtt+»«iBbiteir». fit, am 

««8 0©*EE£1 7^-JH*8JIH. 5fcjefc#»T*fc 
[0 0 4 6] ±jfibfc*^©fSa**S«©»fP 

^-f \y>?\z-D^xmpr$%. E8 tc, ^aa^sa© 
»^'f5>^H€*-r. sr. £SflreGi. U7i/ 

>>->ift^RFH&7j:x bn-7fl^iD7T*0. B 
^S«?h7>v7>^GT0~GT2, 'J 7Wy ->a H5> 

vt; * r t ms-mMmm. v ? > vt. 9 t t o~ t t 2 

30 T*7l/TH5. IfflWe,SSIfGlA«-*?ffl 

[0 0 4 7] -fSt, B^jl#?h7>v 5 X5'GT0~G 
T2*»*>.U xv^;UW^«^D0~D2©#k'-y MC 

mctznm*®mm=?co~c2izwmznz. 

U7l/7-/a fi^- R F H *VW ±#-5 £ , U7U 

7->ah7>y7^Rm>L-, J^flf({CB^«S8 0 
t««Sftfc*lt*«»*3ft. -tO«JEVscKa«WtS 
ttS. K\Z. 'J 7U-7->iff^RFH^D'7iCiE^T^ 
•St. ij7l/7yaH7>y7^RT*St7t5, -?"L 

^G2tt*0-* 3 P«iM, /WICS%±*«*. 
ttTtGS h V > -/X ^ T T0~ T T 2*^ > L^fi^ C 
0-C2t*«l$nfc*flftt. «^fiEMh7>y7.5'TT 
0~TT2^ilLTB^flS8 O(C^Sn^). iniCcfc 

0. JKS2 1 ©B^«@8 oic(j^> ! ^;u?*^m^D0 

- D 2 td^C b TcPgg^S^ 5: fT 3 I <t ^) . 

[0 0 4 8] ±fB©«5BJclcSDAT. 3 #© K l^-f 
so i61 IC^v 5 ^;U?*^«^D0~D2X«77-Py / B*^[i 
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^A0<7Dfan*>£«9&AT&iSS-ram^$)&7.'f yx 

iZ. 7*n£ft-K©»£Ctt. WS&&b7>i?X* 
TT0~TT2©y-h^y-h(a^5 2*»S«J0Hrr 

[0 0 4 9] ZtUZ&Q, «^giih7>->*7.^TT0 
~TT2©X*- h Cte, ry^M- KBf &#©fT ©it 

&m^G 2 fim&zn, 7-ru^^-Ymz\t^:<Dn<r> 
m\z\t. ±iztmm\zLT7z;? )\svkmmnD0~D2 

lZfoVtzmffl&7ii&?T?Z\ttf-e%2>£t : b\Z> 7xn 

h^\zi$7±ut/vkmmnA()\zfcctz!%ffi^ 
[0050] <i^«&yw -yxswsistt, xv 

oTfc, ±ISC0h7>vX^4 0, 4 1ltefLM>i 
#?£n5«fc5tCL-fc*§^ t^SSI^Gl, G2 

a? 2 ft-f o mm tc a-< & s <k ^ n y- h^-fAsi 

[0 0 5 1 ] #lc, *%W<DWi4<DmMBM\z&zm7!k 

mm\z^^Tmwz^mi<tztf<bmw-?z>. iiott 

tC&t^T, fH¥©7c#-0©iS^g|$©#-£:^L-T^£ 

[0 0 5 2] *%lifi&fiR£ffiS$^£Sti:. m 1 ©§HJS 

5. U 71/7 h^>>'7.^RTttjKac0il^*@8 
0 £«ffiVscfc*D»HtT*a«. C©40»i{btt*«f<E3l I- 
5>yX?TT0~TT2^ILT> ^M^xC0~C2lC 

#ffl$nfc«^H*ms8 o tc«*&$n^>stiicfT^n 

*. Lt*bT, 'j7l/7-/ah7/yX^RTIi « 
#eiM h 5 > vT. ^ T T 0~ T T Iff* >T -5 m \Z * >T 
ntf«fcl^. *Hlfi»SBTtt, U7L/7yah7 

>v7.^RT©y-h?r. -^©ia^GS 1 loy-hfi 
*M*5 lKftttLfc. -tOteOWlifctt, ffl 1 ©3»lJ!iS^Sg 

■5. 

[0 0 5 3] ±JEUfc«(R(0*a«*S«©»fP 

<D*-f 5>:7"0£*T. SI*. Stfl^Gia^XhD 

G T2. 'J 7l";yi h7>v**RTRtHMME2£ h 
7>yX^TT0~TT2IJttt7LTl^. C©#|§ 



(6) 

/0 

[0 0 5 4] t5t. H*a#?h7>S>**GT0~G 
T2#5f>U xv 5 5';U^{i^D0~D2©&fy hlC 
^U/i«?t^fi*TC0~C2IC#«$nSo 
U7l/7yah7>y'Xi'RW>L > ^(SlcH^m 

as oicaf«isnfc*Wf3&j»«an. «ffivsccw«Mb 
[0055] -TkwmmWT-tzt. ^mnGut 

D^tC&TO. WI«h7>yX?GT0~GT2SO! 
l J7l/7yah7>y7.5'RT(Jt7l-5. •?-©&, 7. 
■o hn-^m^STB36«A'6±***t. «MK8H5>5> 
7.^TTO~TT2*^>U^ft*xC0~C2lcS«$n 
«?^G2lh7>vX^TT0~TT2^iiLT 

iftgs oicttsssn-s. ctucto, j&iH2i<Dia 

Mi8 OtC«x^^;H*»{f^D0~D2{CjSi;fc« 
IE, t^Sfy^^ • 7to^W^ nfctffV 
pix^WSD^n. 7*5>*JUttfft«*D0~D2£j&i;fcHS 

[0 0 5 6] ±EJ64©£Mt»ffiK*lrVC, Sg3©gg;6£ 

m?t^iih5>vx^TT0~TT2©y 

2£{jy&T£<fc5l;:LT ; &<J:^. A^SifcilS^gS© 
M^il 2(I^LfCe CW::J:D. 'J7V7'>aB^ 

*n i o cdoat, x h D-ym^is 1 1 fcnywrrs c t 
*«t#*©t. $ s izmmffimzv&Mifrtz z. 

[0057] ik\z. ±mhizmrfL<Dmik&7Kmw<DW>ft 

©5"f5>yH^^To SSffl^GlS^XhD 
-7*{9^ttD"7T*0. »I*?h7>yX^GT0~ 
so GT2, 'j71/-yvih7>v7^RTSpJm^fe2lh 
7>yX^TT0~TT2IJfTt7lTl^. -©4#$i 
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(54) DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a configuration of peripheral circuits 
of a pixel part, and thereby reduce a frame area of a panel accordingly. 
SOLUTION: The display device is provided with a pixel electrode 80, a ^ 
plurality of drain signal lines 61 for supplying digital video signals D0-D2, a ^ 
plurality of capacitance elements C0-C2 weighted in the capacitance values ?X 
correspondingly to the bits of the digital video signals D0-D2, a refresh 
transistor RT for initializing the voltage of the pixel electrode 80 to voltage 
Vsc, and charge transfer transistors TT0-TT2 for supplying the electric 
charges accumulated in the capacitance elements C0-C2 to the pixel 
electrode 80, and display is performed by supplying analog video signals 
corresponding to the digital video signals D0-D2 to the pixel electrode 80. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the display with which two or more pixels have been arranged at the line and the train for 
said every pixel A pixel electrode, Two or more drain signal lines which supply a digital video signal, and 
the pixel selection transistor which chooses a pixel according to the gate scan signal supplied from a 
gate signal line, While accumulating a digital video signal from said drain wire through said pixel selection 
transistor Two or more capacitative elements by which weighting of capacity value was made 
corresponding to the bit of this digital video signal, The charge transfer transistor which supplies the 
charge accumulated in said two or more capacitative elements to a pixel electrode, Before supplying 
said charge to said pixel electrode with said charge transfer transistor The display characterized by 
connecting with the gate signal line which supplies a scan signal to the pixel to which is equipped with 
the refresh transistor which initializes the electrical potential difference of said pixel electrode, and the 
refresh transistor concerned belongs the gate of said refresh transistor. 

[Claim 2] The display according to claim 1 characterized by connecting the gate of said charge transfer 
transistor to the gate signal line of the following line. 

[Claim 3] The display according to claim 1 or 2 characterized by preparing the auxiliary capacity for 
holding the charge supplied to said pixel electrode through said charge transfer transistor. 
[Claim 4] In the display with which two or more pixels have been arranged at the line and the train for 
said every pixel An EL element, EL drive transistor which controls the current which flows to an EL 
element, and two or more drain signal lines which supply a digital video signal, While accumulating a 
digital video signal from said drain wire through the pixel selection transistor which chooses a pixel 
according to the gate scan signal supplied from a gate signal line, and said pixel selection transistor Two 
or more capacitative elements by which weighting of capacity value was made corresponding to the bit 
of this digital video signal, The charge transfer transistor which supplies the charge accumulated in said 
two or more capacitative elements to the gate of said EL drive transistor, Before supplying said charge 
to the gate of said EL drive transistor with said charge transfer transistor The display characterized by 
connecting with the gate signal line which supplies a scan signal to the pixel to which is equipped with 
the refresh transistor which initializes the electrical potential difference of the gate of said said EL drive 
transistor, and the refresh transistor concerned belongs the gate of said refresh transistor. 
[Claim 5] The display according to claim 1 characterized by connecting the gate of said charge transfer 
transistor to the gate signal line of the following line. 

[Claim 6] The display according to claim 4 or 5 characterized by preparing the auxiliary capacity for 
holding the charge supplied to the gate of said EL drive transistor through said charge transfer 
transistor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the indicating equipment equipped with the 
DA translation function to change a digital video signal into an analog video signal, about an indicating 
equipment. 
[0002] 

[Description of the Prior Art] In recent years, the portable indicating equipment, for example, pocket 
television, the cellular phone, etc. are demanded as commercial-scene needs. Researches and 
developments are done briskly that it should correspond to miniaturization [ of a display ], lightweight- 
izing, and electrical-power-consumption-saving-ization according to this demand. 
[0003] The circuitry Fig. of the 1 display pixel of the liquid crystal display applied to the conventional 
example at drawing 15 is shown. Two or more arrangement is carried out at the shape of a matrix at a 
line and a train, and this display pixel constitutes the pixel field of a display panel from an actual liquid 
crystal display. 

[0004] On the insulating substrate (un-illustrating), the gate signal line 51 and the drain signal line 61 
cross, and are formed, and the pixel selection thin film transistor 72 connected to both the signal lines 
51 and 61 near [ the ] the intersection is formed. Hereafter, a thin film transistor is abbreviated to TFT. 
It connects with the pixel electrode 80 of liquid crystal 21 source 11s of the pixel selection TFT72. 
[0005] Moreover, the electrical potential difference of the pixel electrode 80 is prepared in 1 field period 
and the auxiliary capacity 85 for holding, one terminal 86 of this auxiliary capacity 85 is connected at 
source 11s of the pixel selection TFT72, and potential common to each display pixel is impressed to the 
electrode 87 of another side. 

[0006] Here, if a scan signal (H level) is impressed to the gate signal line 51, while the pixel selection 
TFT72 will be in an ON state and an analog video signal will be transmitted to the pixel electrode 80 
from the drain signal line 61, it is held at the auxiliary capacity 85. The video-signal electrical potential 
difference impressed to the pixel electrode 80 is impressed to liquid crystal 21, and when liquid crystal 
21 carries out orientation according to the electrical potential difference, a liquid crystal display can be 
obtained. Therefore, a liquid crystal display can be performed regardless of a dynamic image and a static 
image. 

[0007] By the way, the analog video signal inputted into the drain signal line 61 carries out digital to 
analog of the input digital video signal with a DA converter, and is acquired. Conventionally, in the liquid 
crystal display which contains a DA converter in the interior of a display panel, the DA converter was 
arranged to the driver circuit of a pixel periphery. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the conventional liquid crystal display, since the 
DA converter was arranged in the driver circuit arranged at the frame of a display panel, while the 
circumference circuit of the pixel section became complicated, there was a problem that the frame area 
of a display panel increased. When inputting a gradation electrical potential difference from the outside 
especially, the number of wiring of a gradation voltage signal will increase in proportion to the square of 
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the number of gradation. 

[0009] Moreover: the width of face which can arrange a DA converter has a limit for the sake of the 
convenience which arranges a DA converter corresponding to each train of a pixel. 4 bits of the DA 
converter which can be arranged to the width of face are a limitation. Therefore, in the conventional 
liquid crystal display, the limitation was produced also in the number of gradation. 
[0010] 

[Means for Solving the Problem] In the display with which it succeeded in the display of this invention in 
view of the technical problem mentioned above, and two or more pixels have been arranged at the line 
and the train Two or more drain signal lines which supply a pixel electrode and a digital video signal for 
said every pixel, While accumulating a digital video signal from said drain wire through the pixel selection 
transistor which chooses a pixel according to the gate scan signal supplied from a gate signal line, and 
said pixel selection transistor Two or more capacitative elements by which weighting of capacity value 
was made corresponding to the bit of this digital video signal, The charge transfer transistor which 
supplies the charge accumulated in said two or more capacitative elements to a pixel electrode, Before 
supplying said charge to said pixel electrode with said charge transfer transistor It has the refresh 
transistor which initializes the electrical potential difference of said pixel electrode, and is characterized 
by connecting with the gate signal line which supplies a scan signal to the pixel to which the refresh 
transistor concerned belongs the gate of said refresh transistor. 

[001 1] Since it becomes possible to display by carrying out digital to analog of the digital video signal in 
the pixel section according to this configuration, while becoming easy about the circumference circuit of 
the pixel section, it becomes possible to make frame area of a display panel small. 

[0012] Furthermore, since it connected with the gate signal line which supplies a scan signal to the pixel 
to which the refresh transistor concerned belongs the gate of a refresh transistor and the control signal 
lines of a refresh transistor are reducible, the fractionation sober product is reducible. 
[0013] 

[Embodiment of the Invention] Next, it explains, referring to a drawing about the display concerning the 
1st operation gestalt of this invention. Drawing 1 R> 1 is the circuit diagram of the display concerning 
the 1st operation gestalt. In drawing, although only the one pixel section is shown since it is easy, with 
the actual display, two or more these pixel sections are arranged in the shape of a matrix at the line and 
the train. 

[0014] The gate signal line 51 is arranged in the one direction on an insulating substrate (un-illustrating). 
The scan signal G1 is supplied to the gate signal line 51 from a gate driver (un-illustrating). Three drain 
signal lines 61 are arranged in the direction which intersects the gate signal line G1. The data 
corresponding to each bit of a digital video signal are inputted into the drain signal line 61 from the 
outside. The most significant bit is outputted to the drain signal line DO at the least significant bit and 
the drain signal line D2. Although the number of bits of a digital video signal is a triplet with this 
operation gestalt, the display of many gradation is still more possible by making the number of bits of 
this digital video signal increase. On the contrary, it is possible by decreasing the number of bits of a 
digital video signal to simplify the circuit arranged in a pixel as a display of low gradation. 
[0015] The pixel selection transistors GT0-GT2 are connected corresponding to each drain signal line 
61. The pixel selection transistors GT0-GT2 are constituted from TFT (Thin Film Transistor) of an N 
channel mold by each. The gate scan signal G1 is supplied to each gate of the pixel selection transistors 
GT0-GT2 in common, and the capacitative elements C0-C2 for accumulating the charge according to 
each bit of the digital video signal written in through the pixel selection transistors GT0-GT2 are 
connected to each of that source. 

[0016] As for the capacity value of capacitative elements C0-C2, weighting is made according to each 
bit of a digital video signal. That is, when capacity value which the capacitative element CO 
corresponding to the least significant bit has is set to C, the capacitative element [ as opposed to 2C 
and the most significant bit in the capacitative element C1 corresponding to the following bit ] C2 has 
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the capacity value of capacity 4C t respectively. What is necessary is to change the opposed face 
product of a cap&city electrode, or just to change a capacity inter-electrode distance for every 
capacitative element, in order to carry out weighting of such capacity value. 

[0017] The charge transfer transistors TT0-TT2 are connected between the pixel electrode 80 of liquid 
crystal 21, and the pixel selection transistors GT0-GT2. That is, common connection of the source of 
the charge transfer transistors TT0-TT2 is made at the pixel electrode 80. The counter electrode 
driving signal COM is impressed to a counterelectrode 30 (it is also called a common electrode). 
[0018] The charge transfer transistors TT0-TT2 are constituted from TFT of an N channel mold by 
each. The strobe signal line 1 1 is connected to the gate of these charge transfer transistors TT0-TT2 in 
common, and strobe signal STB is supplied in common. The charge transfer transistors TT0-TT2 supply 
the charge accumulated in the capacitative elements C0-C2 mentioned above to the pixel electrode 80 
according to strobe signal STB starting high-level. Thereby, the electrical potential difference according 
to the digital video signals D0-D2, i.e., the electrical potential difference on which digital to analog was 
made, is impressed to the pixel electrode 80. 

[0019] The refresh transistor RT is a transistor for initializing the electrical potential difference of the 
pixel electrode 80 on the predetermined electrical potential difference Vsc, and the gate is connected to 
the refresh signal line 10 which supplies the refresh signal RFH at the initialization electrical-potential- 
difference line 12 by which, as for the drain, the electrical potential difference Vsc was supplied to the 
pixel electrode 80, as for the source, respectively. That is, the refresh signal RFH turns on the refresh 
transistor RT according to starting to high level, and it initializes the electrical potential difference of the 
pixel electrode 80 on an electrical potential difference Vsc. 

[0020] Here, after the electrical potential difference of the pixel electrode 80 is initialized by the refresh 
transistor RT, the charge transfer transistors TT0-TT2 turn on, and the charge accumulated in the pixel 
electrode 80 at capacitative elements C0-C2 is supplied. Thereby, the electrical potential difference 
according to the digital video signals D0-D2 is always correctly supplied to the pixel electrode 80. 
[0021] It asks for the electrical potential difference Vpix of the pixel electrode 80 at this time. The 
following formulas will be realized if capacity of VD and liquid crystal 21 is set to CLC for the amplitude 
electrical potential difference of the digital video signals D0-D2. 
[0022] 
[Equation 1] 

C- Vd ( Do + 2Di + 4Da ) + Clc Vsc « ( C + 2C + 4C + Clc ) Vpix 

[0023] Vpix is expressed with a degree type from this formula. 

[0024] 

[Equation 2] 

Vpix « [ C- Vd ( Do+ 2Di + 4D2 ) + Clc -Vsc ] / ( 7C + Clc ) 

[0025] Next, the whole liquid crystal display configuration mentioned above is explained, referring to 
drawing 2 and drawing 3 . 

[0026] Generally, a liquid crystal display has the thing of a dot order degree type and a line sequential 
mold. A dot order degree type liquid crystal display writes a video signal in each pixel one after another 
according to a sampling pulse. On the other hand, the liquid crystal display of a line sequential mold 
holds the video signal of a 1 level period according to a sampling pulse, and outputs the held video signal 
to each drain signal line according to a transfer pulse. 

[0027] Drawing 2 is the circuit diagram showing an example at the time of applying this invention to a 
dot order degree type liquid crystal display. The pixel GS 1 1 shown in drawing 1 , the same pixels GS12, 
GS21, and GS22, and are arranged at the line and the train. And the refresh signal RFH1, strobe signal 
STB1, the scan signal G1, and the electrical potential difference Vsc for initialization are supplied to the 
pixels GS11 and GS12 of the 1st line, and .. Moreover, the refresh signal RFH2, strobe signal STB2, the 
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scan signal G2, and the electrical potential difference Vsc for initialization are supplied to the pixels 
GS21 and*GS22 bf the 2nd line, and .. 

[0028] The digital video signals D0-D2 are supplied to three signal lines 60. and the sampling transistors 
SPT1 and SPT2 which sample the digital video signals D0-D2 on a signal line 60, and are supplied to the 
drain signal line 61 for every train .. is prepared. Sampling transistors SPT1 and SPT2 .. The sampling 
pulse from a shift register 20 is supplied to the gate. 

[0029] A shift register 20 creates the sampling pulse which carried out the sequential shift of level start 
signal STH according to the level clock CKH. the standup of this sampling pulse — responding — the 
sampling transistors SPT1 and SPT2 .. turns on one by one, the digital video signals D0-D2 are sampled, 
and the drain signal line 61 is supplied. 

[0030] Drawing 3 is the circuit diagram showing an example at the time of applying this invention to the 
liquid crystal display of a line sequential mold. Since it is completely the same as a dot order degree 
type about the configuration of a pixel field, explanation is omitted. Sequential supply of the digital video 
signals D0-D2 is carried out at three signal lines 60. And the 1st latch circuit 25 which latches the 
digital video signals D0-D2 is formed for every train. 

[0031] This latch circuit 25 samples the digital video signals D0-D2 on a signal line 60 according to a 
sampling pulse, and holds only a 1 level period. A sampling pulse is created with a shift register 20. That 
is, a shift register 20 creates the sampling pulse which carried out the sequential shift of the level start 
signal according to the level clock CKH. 

[0032] Based on the transfer pulse TP generated after 1 level period termination, the digital video 
signals D0-D2 held at the 1st latch circuit 25 are latched to the 2nd latch circuit 26, and are outputted 
to the drain signal line 61 at coincidence. 

[0033] Next, the timing of the liquid crystal display of a configuration of having mentioned above of 
operation is explained. The timing chart of a liquid crystal display is shown in drawing 4 . The case where 
it displays about the pixel GS 1 1 shown in drawing 1 is considered. First, the scan signal G1, the refresh 
signal RFH1, and strobe signal STB1 are lows, and turn off altogether the pixel selection transistors 
GT0-GT2, the refresh transistor RT, and the charge transfer transistors TT0-TT2. The scan signal G1 
starts from this condition to a 1 level period and a high. 

[0034] Then, the pixel selection transistors GT0-GT2 turn on, and the charge according to each bit of 
the digital video signals D0-D2 is accumulated in capacitative elements C0-C2. In addition, the timing 
from which the digital video signals D0-D2 change changes with a dot order degree type or line 
sequential molds, as mentioned above. In the dot order degree type, since the timing synchronizes with 
the timing which a sampling pulse generates, it shifts one by one for every pixel arranged by the line 
writing direction. On the other hand, with the line sequential mold, in order to synchronize with a 
transfer pulse, it is fixed by each pixel. 

[0035] Subsequently, if the refresh signal RFH1 starts to a high, the refresh transistor RT will turn on, 
the charge accumulated in the pixel electrode 80 before will discharge, and it will be initialized by the 
electrical potential difference Vsc. 

[0036] Next, the scan signal G1 falls and the pixel selection transistors GT0-GT2 turn off. Thereby, 
since both the pixel selection transistors GT0-GT2 and the charge transfer transistors TT0-TT2 turn 
off, capacitative elements C0-C2 are isolated electrically temporarily. Next, if the refresh signal RFH 
falls to a low, the refresh transistor RT turns off. Thereby, the pixel electrode 80 is isolated electrically. 
[0037] Then, strobe signal STB1 starts to a high, and the charge transfer transistors TT0-TT2 turn on. 
Then, the charge accumulated in capacitative elements C0-C2 is supplied to the pixel electrode 80 
through the charge transfer transistors TT0-TT2. The electrical potential difference Vpix according to 
the digital video signals D0-D2, i.e., the electrical potential difference on which digital to analog was 
made, is impressed to the pixel electrode 80 of liquid crystal 21 by this, and the gradation display 
according to the digital video signals D0-D2 can be performed. 

[0038] In addition, although the 1st operation gestalt mentioned above is related with the liquid crystal 
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display which is a display of armature-voltage control, it can be changed into the display of current 
control like a electroluminescence display like the 5th operation gestalt mentioned later. In this case, 
electroluminescence equipment can be constituted as it is by replacing liquid crystal 21 with an EL 
element and EL drive transistor. This point is the same also about the 2nd [ which is explained below ] f 
3rd, and 4th operation gestalten. 

[0039] Next, it explains, referring to a drawing about the display concerning the 2nd operation gestalt of 
this invention. Drawing 5 is the circuit diagram of the liquid crystal display concerning the 2nd operation 
gestalt. In drawing, although only the one pixel section is shown since it is easy, with the actual display, 
two or more these pixel sections are arranged in the shape of a matrix at the line and the train. With this 
operation gestalt, the signal change-over switch SW which switches any of the digital video signals D0- 
D2 or the analog video signal AO they are to three drain signal lines 61, and is supplied is formed. The 
condition that analog mode and the signal selecting switch SW have chosen the digital video signals D0- 
D2 for the condition that the signal selecting switch SW has chosen the analog video signal AO, 
hereafter will be called digital mode. Other circuitry is the same as that of the display of drawing 1 . 
[0040] Next, the timing of the liquid crystal display of a configuration of having mentioned above of 
operation is explained. In digital mode, the digital- video signals D0-D2 are outputted to the drain signal 
line 61 like the 1st operation gestalt. The actuation is completely the same as the thing of the 1st 
operation gestalt. The timing chart is the same as drawing 4 . 

[0041] On the other hand, in analog mode, the analog video signal AO is outputted by switch of the signal 
change-over switch SW common to three drain signal lines 61. Next, it explains, referring to the timing 
chart of drawing 6 about actuation in analog mode. 

[0042] In this case, in the refresh signal RFH, it is a low, a strobe signal is always a high, and the refresh 
transistor RT always turns on OFF and the charge transfer transistors TT0-TT2. If the scan signal G1 
starts to a 1 level period and a high, the pixel selection transistors GT0-GT2 will turn on, and the 
electrical potential difference according to the analog video signal AO will be supplied to the pixel 
electrode 80 of liquid crystal 21. That is, in analog mode, a display pixel is changed so that it may 
function as the display pixel of the conventional example shown in drawing 15 similarly. Here, 
capacitative elements C0-C2 work as an auxiliary capacity 85, and commit the pixel selection 
transistors GT0-GT2 as a transistor 72. 

[0043] Next, it explains, referring to a drawing about the display concerning the 3rd operation gestalt of 
this invention. Drawing 7 is the circuit diagram of the liquid crystal display concerning the 3rd operation 
gestalt. In drawing, although only the two pixel sections are shown since it is easy, with the actual 
display, two or more these pixel sections are arranged in the shape of a matrix at the line and the train. 
[0044] The display concerning this operation gestalt simplifies the layout of the display concerning the 
1st operation gestalt. Like the above-mentioned explanation, after the pixel selection transistors GT0- 
GT2 turn off the charge transfer transistors TT0-TT2, they should just carry out fixed period ON. Then, 
the gate of the charge transfer transistors TT0-TT2 is connected to the gate signal line 52 of the 
following line, and the scan signal G2 was supplied. 

[0045] Since the strobe signal 1 1 for controlling the charge transfer transistors TT0-TT2 can be deleted 
by this, the part pixel can be made detailed. With this operation gestalt, since the charge transfer 
transistors TT0-TT2 turn on only a 1 level period (period of a high [ signal / G2 / scan ]) and are turned 
off after that, capacitative elements C0-C2 do not function enough as an auxiliary capacity. Then, in 
order to hold the electrical potential difference of the pixel electrode 80 to 1 field period and stability, it 
is required to form the auxiliary capacity 85 in addition to this. 

[0046] Next, the timing of the liquid crystal display of a configuration of having mentioned above of 
operation is explained. The timing chart of a liquid crystal display of operation is shown in drawing 8 . 
First, the scan signal G1, the refresh signal RFH, and a strobe signal are lows, and the pixel selection 
transistors GT0-GT2, the refresh transistor RT, and the charge transfer transistors TT0-TT2 are turned 
off altogether. The scan signal G1 starts from this condition to a 1 level period and a high. 
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[0047] Then, the pixel selection transistors GT0-GT2 turn on, and the charge according to each bit of 
the digitaPvideo Signals D0-D2 is accumulated in capacitative elements C0-C2. Subsequently, if the 
refresh signal RFH starts to a high, the refresh transistor RT will turn on, the charge accumulated in the 
pixel electrode 80 before will discharge, and it will be initialized by the electrical potential difference Vsc. 
Next, if the refresh signal RFH falls to a low, the refresh transistor RT turns off. And the scan signal G2 
starts to the next 1 level period and a high through a horizontal blanking interval after termination of a 1 
level period. Then, the charge which the charge transfer transistors TT0-TT2 turned on, and was 
accumulated in capacitative elements C0-C2 is supplied to the pixel electrode 80 through the charge 
transfer transistors TT0-TT2. The electrical potential difference Vpix according to the digital video 
signals D0-D2, i.e., the electrical potential difference on which digital to analog was made, is impressed 
to the pixel electrode 80 of liquid crystal 21 by this, and the gradation display according to the digital 
video signals D0-D2 can be performed. 

[0048] In addition to the above-mentioned configuration, the signal change-over switch SW which 
switches any of the digital video signals D0-D2 or the analog video signal AO they are to three drain 
signal lines 61, and is supplied can also be formed. In this case, as shown in drawing 9 , in the case of 
analog mode, the transistor 41 which connects to the gate signal line 51 the gate where the transistor 
40 for separating the gate of the charge transfer transistors TT0-TT2 from the gate signal line 52 and 
the charge transfer transistors TT0-TT2 were separated may be formed. 

[0049] Thereby, at the time of digital mode, the scan signal G2 of the following line is supplied, and the 
scan signal G1 of the line is supplied to the gate of the charge transfer transistors TT0-TT2 at the time 
of analog mode. Therefore, while being able to perform the gradation display according to the digital 
video signals D0-D2 like the above at the time of digital mode, at the time of analog mode, the gradation 
display according to the analog video signal AO is attained. 

[0050] In addition, even if it is the case where form the signal change-over switch SW and a switch-in 
digital mode and analog mode is performed, the above-mentioned transistors 40 and 41 are not 
necessarily required. For example, when two lines is chosen as coincidence at the time of analog mode, 
it is the case where a gate driver is constituted so that the scan signals G1 and G2 may become a high 
two lines at a time to coincidence. 

[0051] Next, it explains, referring to a drawing about the display concerning the 4th operation gestalt of 
this invention. Drawing 10 is the circuit diagram of the liquid crystal display concerning the 4th operation 
gestalt. In drawing, although only the one pixel section is shown since it is easy, with the actual display, 
two or more these pixel sections are arranged in the shape of a matrix at the line and the train. 
[0052] The display concerning this operation gestalt simplifies the layout of the display concerning the 
1st operation gestalt. Although the refresh transistor RT initializes the pixel electrode 80 of liquid 
crystal on an electrical potential difference Vsc, this initialization lets the charge transfer transistors 
TT0-TT2 pass, and before the charge accumulated in capacitative elements C0-C2 is supplied to the 
pixel electrode 80, it is performed. Therefore, what is necessary is just to turn on the refresh transistor 
RT, before the charge transfer transistors TT0-TT2 turn on. So, the gate of the refresh transistor RT 
was connected to the gate signal line 51 of the pixel GS 1 1 with this operation gestalt. Other 
configurations are the same as that of the 1st operation gestalt. Since the refresh signal line 10 for 
supplying the refresh signal RFH can be deleted by this, the fractionation sober product can be 
contraction-ized. 

[0053] Next, the timing of the liquid crystal display of a configuration of having mentioned above of 
operation is explained. The timing chart of a liquid crystal display is shown in drawing 1 1 . First, the scan 
signal G1 and a strobe signal are lows, and the pixel selection transistors GT0-GT2, the refresh 
transistor RT, and the charge transfer transistors TT0-TT2 are turned off altogether. The scan signal 
G1 starts from this condition to a 1 level period and a high. 

[0054] Then, the pixel selection transistors GT0-GT2 turn on, and the charge according to each bit of 
the digital video signals D0-D2 is accumulated in capacitative elements C0-C2. The refresh transistor 
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RT turns on in coincidence, the charge accumulated in the pixel electrode 80 before discharges to it, 
and it is initialized by the electrical potential difference Vsc at it. 

[0055] After a 1 level period expires, the scan signal G1 falls to a low, and turns off the pixel selection 
transistors GT0-GT2 and the refresh transistor RT. Then, if strobe signal STB starts, the charge which 
the charge transfer transistors TT0-TT2 turned on, and was accumulated in capacitative elements CO- 
C2 will be supplied to the pixel electrode 80 through the charge transfer transistors TT0-TT2. The 
electrical potential difference Vpix according to the digital video signals D0-D2, i.e., the electrical 
potential difference on which digital to analog was made, is impressed to the pixel electrode 80 of liquid 
crystal 21 by this, and the gradation display according to the digital video signals D0-D2 can be 
performed. 

[0056] The gate of the charge transfer transistors TT0-TT2 is connected to the gate signal line 52 of 
the following line, and you may make it supply the scan signal G2 like the 3rd operation gestalt in the 
operation gestalt of the above 4th. The configuration of this liquid crystal display was shown in drawing 
12 . Thereby, since the strobe signal line 1 1 can also be deleted in addition to the refresh signal line 10, 
pixel area can be further made detailed. 

[0057] Next, the timing of the liquid crystal display of a configuration of having mentioned above of 
operation is explained. The timing chart of a liquid crystal display is shown in drawing 13 . First, the scan 
signal G1 and a strobe signal are lows, and the pixel selection transistors GT0-GT2, the refresh 
transistor RT, and the charge transfer transistors TT0-TT2 are turned off altogether. The scan signal 
G1 starts from this condition to a 1 level period and a high. 

[0058] Then, the pixel selection transistors GT0-GT2 turn on, and the charge according to each bit of 
the digital video signals D0-D2 is accumulated in capacitative elements C0-C2. The refresh transistor 
RT turns on in coincidence, the charge accumulated in the pixel electrode 80 before discharges to it, 
and it is initialized by the electrical potential difference Vsc at it. . 

[0059] Next, if the scan signal G1 falls to a low, the pixel selection transistors GT0-GT2 and the refresh 
transistor RT turn off. And the scan signal G2 starts to the next 1 level period and a high through a 
horizontal blanking interval after termination of a 1 level period. Then, the charge which the charge 
transfer transistors TT0-TT2 turned on, and was accumulated in capacitative elements C0-C2 is 
supplied to the pixel electrode 80 through the charge transfer transistors TT0-TT2. The electrical 
potential difference Vpix according to the digital video signals D0-D2, i.e., the electrical potential 
difference on which digital to analog was made, is impressed to the pixel electrode 80 of liquid crystal 21 
by this, and the gradation display according to the digital video signals D0-D2 can be performed. 
[0060] Next, it explains, referring to a drawing about the display concerning the 5th operation gestalt of 
this invention. Drawing 14 is the circuit diagram of the display concerning the 5th operation gestalt. In 
drawing, although only the one pixel section is shown since it is easy, with the actual display, two or 
more arrangement of this pixel section is carried out on the matrix. Moreover, the same sign is attached 
about the same component as drawing 1 explaining the 1st operation gestalt, and the explanation is 
omitted. 

[0061] This operation gestalt is the example which applied this invention to the electroluminescence 
display. The source 44 with which common connection of the charge transfer transistors TT0-TT2 was 
made is connected to the gate of EL drive transistor 45. EL drive transistor 45 is the N channel mold 
TFT. Supply voltage VDD is supplied to the source of EL drive transistor 45, and the drain is connected 
to EL element 46. EL element 46 is a light emitting device which emits light by the brightness according 
to the magnitude of the current which flows for a component. 

[0062] The refresh transistor 47 for initializing the gate voltage of EL drive transistor 46 on an electrical 
potential difference Vsc is connected to the gate of EL drive transistor 45. About other configurations, 
it is the same as that of the 1st operation gestalt. 

[0063] The timing of the liquid crystal display of a configuration of having mentioned above of operation 
is explained referring to drawing 4 . The scan signal G1, the refresh signal RFH1, and strobe signal STB1 
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are lows, and turn off altogether the pixel selection transistors GT0-GT2, the refresh transistor RT, and 
the chargfe transfer transistors TT0-TT2. The scan signal G1 starts from this condition to a 1 level 
period and a high. 

[0064] Then, the pixel selection transistors GT0-GT2 turn on, and the charge according to each bit of 
the digital video signals D0-D2 is accumulated in capacitative elements C0-C2. Subsequently, if the 
refresh signal RFH starts to a high, the refresh transistor RT will turn on, the charge accumulated in the 
gate of EL drive transistor 45 before will discharge, and it will be initialized by the electrical potential 
difference Vsc. 

[0065] Next, if the refresh signal RFH falls to a low, the refresh transistor RT turns off. Then, strobe 
signal STB starts to a high and the charge transfer transistors TT0-TT2 turn on. Then, the charge 
accumulated in capacitative elements C0-C2 lets the charge transfer transistors TT0-TT2 pass, and is 
supplied to the gate of EL drive transistor 45. 

[0066] Thereby, the electrical potential difference Vpix according to the digital video signals D0-D2, i.e., 
the electrical potential difference on which digital to analog was made, is impressed to the gate of EL 
drive transistor 45. Since the conductivity of EL drive transistor 45 changes according to an electrical 
potential difference Vpix, the current which flows to EL drive transistor 45 changes according to an 
electrical potential difference Vpix, and the current which flows to EL element 46 changes similarly. 
Therefore, EL element 46 emits light by the brightness according to the digital video signals D0-D2. 
That is, a gradation display can be performed. 

[0067] Moreover, about a electroluminescence display, the configuration of the 2nd, 3rd, and 4th 
operation gestalt mentioned above is applicable. That is, the signal change-over switch SW which 
switches any of the digital video signals D0-D2 or the analog video signal AO they are to three drain 
signal lines 61, and is supplied may be formed like the 2nd operation gestalt. 

[0068] Moreover, in order to simplify a layout and to reduce pixel area like the 3rd operation gestalt, the 
gate of the charge transfer transistors TT0-TT2 may be connected to the gate signal line 52 of the 
following line, and the scan signal G2 may be supplied. Moreover, in order to simplify a layout and to 
reduce pixel area like the 4th operation gestalt, the gate of the refresh transistor RT may be connected 
to the gate signal line 51 of the pixel GS 11. 

[0069] In addition, the indication of the operation gestalt mentioned above does not limit the claim and 
the equal range of this application, it is the range which does not deviate from the meaning of this 
invention, various modification is possible, and invention indicated by the claim includes these the 
modification of all. 

[0070] for example, operation gestalt [ of ** a 1st ] - although digital to analog of the digital video 
signals D0-D2 of a triplet is carried out with the 5th operation gestalt, it is the range of this invention 
not only a triplet but to change the digital video signals D0-D2 more than 2 bits or a triplet into the 
configuration which carries out digital to analog. In this case, what is necessary is just to change the 
number of the number of the drain signal line 61, a pixel selection transistor, a charge transfer transistor, 
and a capacitative element according to the number of bits. 
[0071] 

[Effect of the Invention] According to the indicating equipment of this invention, in the pixel section, 
since the digital video signal is changed into the analog video signal, the configuration of the 
circumference circuit of the pixel section becomes easy, and the area of the part frame can be reduced. 
[0072] Moreover, since there is no limit in the field of arrangement of a DA converter unlike the case 
where a DA converter is arranged in a driver circuit, it can respond to the increment in the number of 
bits and multi-gradation display of a digital video signal. 

[0073] Furthermore, since it connected with the gate signal line which supplies a scan signal to the pixel 
to which the refresh transistor concerned belongs the gate of a refresh transistor and the control signal 
lines of a refresh transistor are reducible, the fractionation sober product is reducible. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the liquid crystal display concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the dot order degree type liquid crystal display concerning 
the 1st operation gestalt of this invention. 

[Drawing 3] It is the circuit diagram showing the liquid crystal display of the line sequential mold 
concerning the 1 st operation gestalt of this invention. 

[Drawing 4] It is the timing chart showing actuation of the liquid crystal display concerning the 1st 
operation gestalt of this invention. - . 

[Drawing 5] It is the circuit diagram of the liquid crystal display concerning the 2nd operation gestalt of 
this invention. 

[Drawing 6] It is the timing chart showing actuation in the analog mode concerning the 2nd operation 
gestalt of this invention. 

[Drawing 7] It is the circuit diagram of the liquid crystal display concerning the 3rd operation gestalt of 
this invention. 

[Drawing 8] It is the timing chart showing actuation of the liquid crystal display concerning the 3rd 
operation gestalt of this invention. 

[Drawing 9] They are other circuit diagrams of the liquid crystal display concerning the 3rd operation 
gestalt of this invention. 

[Drawing TO] It is the circuit diagram of the liquid crystal display concerning the 4th operation gestalt of 
this invention. 

[Drawing 1 1] It is the timing chart showing actuation of the liquid crystal display concerning the 4th 
operation gestalt of this invention. 

[Drawing 12] They are other circuit diagrams of the liquid crystal display concerning the 4th operation 
gestalt of this invention. 

[Drawing 13] They are other timing charts showing actuation of the liquid crystal display concerning the 
4th operation gestalt of this invention. 

[Drawing 14] It is the circuit diagram of the electroluminescence display concerning the 5th operation 
gestalt of this invention. 

[Drawing 15] It is the circuit diagram of the liquid crystal display concerning the conventional example. 
[Description of Notations] 
GT0-GT2 Pixel selection transistor 
TT0-TT2 Charge transfer transistor 
RT Refresh transistor 
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C0-C2 Capacitative element 

10 Refresh Signal Line 

1 1 Strobe Signal Line 

12 Initialization Electrical-Potential-Difference Line 12 

20 Shift Register 

21 Liquid Crystal 

25 1 st Latch Circuit 

26 2nd Latch Circuit 
30 Counterelectrode 
51 Gate Signal Line 
61 Drain Signal Line 

SW Signal change-over switch 
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